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NOVELTY - The cemented carbide base material consists of Co of 5-20 wt% which is the 
coupling phase formation component, Cr or V of 0.1-2 wt% which is the dispersed phase 
formation component. 2 or more kinds of solid solutions of carbide of Ti, Ta, Nb, Zr 
and a nitride of 0.1-5 wt%. The remaining is tungsten carbide and the unavoidable 
impurity. 

DETAILED DESCRIPTION - The tungsten carbide has fine grain structure with mean particle 
diameter for 0.1-1.5 mu m. By heating at high temperature a surface layer of 0.1-2 mu m 
is formed. Composite carbide of Co and W is distributed over the surface portion. The 
hard coating layer which consists of carbide layer of Ti, a nitride layer, a 
carbonitride layer, carbonate layer, nitro-oxide layer is formed by chemical vapor 
deposition (CVD) . The mean thickness of the hard coating layer is set to 0.5-4.5 mu m. 
The blade tip consists of hard coating layer which is adhered to the cemented base 
material . 



USE - The blade tip of ring tool is used for high speed cutting. 

ADVANTAGE - Since the blade tip consists of specific composition, it has outstanding 
anti-wear quality for a long period of time. Even when the blade is used under bad 
cutting conditions for high speed cutting, the hard coating layer does not peel off. 

DESCRIPTION OF DRAWING ( S) - The figure shows the top view and cross sectional view of 
blade tip. 
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(54) MILLING TOOL EXCELLENT IN WEAR RESISTANCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To display excellent wear resistance across a long term without the generation of the peel off of 
the hard covered layer of an edge chip, even if it is used for a high speed cutting. 

SOLUTION: In a milling tool on which a surface covered cemented carbide made edge chip formed a hard covered layer on its 
surface is mounted, a cemented carbide base body contains Co: 5-20% as a combination phase forming component, Cr and/or V: 
0. 1-2% as a combination phase forming component samely, Ti, Ta, Nb and Zr carbide, nitride and carbide-nitride and one kind 
or two kinds or more: 0. 1 -5 weight % out of the solid solution of these two kinds or more and the remainder has a composition 
consisting of WC as a dispersion phase forming component and an unavoidable impulity and further a surface layer formed by 
high temperature heating on whose surface a reaction product ComWnC are distributed from the most surface side across the 
depth of 0. 1 -2 μm. This tool is constituted by the cemented carbide base body and also above hard covered layer is 
constituted by Ti compound layer or A1203 layer by using MT-C VD method in either case. 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention - a cutting edge - it is related with the mealing (milling) tool 
which continues and demonstrates the outstanding abrasion resistance at a long period of time from there being no generating of 
ablation in the aforementioned hard enveloping layer even if it uses for the high speed cutting which is excellent in the adhesion to 
the cemented carbide base front face of the hard enveloping layer which constitutes a chip, therefore serves as severe cutting 
conditions 
[0002] 

[Description of the Prior Art] the product made from surface coating cemented carbide which generally comes conventionally to 
form a hard enveloping layer in the front face of a cemented carbide base at the notching section formed in the point side of steel 
or the rotation shank main part made from cemented carbide as shown to drawing 1 in a plan ~ a cutting edge — the mealing tool 
of the form which equipped with the chip free [ attachment and detachment ] by means for detachable, such as a screw stop, is 
known moreover, the above - a cutting edge - it is also known that the hard enveloping layer which constitutes a chip will be 
formed in the usual high-temperature-chemistry gaseous-phase vacuum deposition (henceforth HT-C VD) and the moderate 
temperature chemistry gaseous-phase vacuum deposition (henceforth MT-CVD) to which vacuum evaporationo is relatively 
performed at 700-980 degrees C of low temperature as compared with 1000-1 150 degrees C it is [ degrees C ] the vacuum 
evaporationo temperature of the aforementioned HT-C VD 
[0003] 

[Problem(s) to be Solved by the Invention] On the other hand, although laborsaving and energy saving of cutting in recent years 
are remarkable and cutting conditions are in the inclination of improvement in the speed much more in connection with this if this 
is used under high-speed conditions in the above-mentioned mealing tool - a cutting edge, since the adhesion to the cemented 
carbide base front face of the hard enveloping layer which constitutes a chip is inadequate The present condition is being easy to 
generate ablation in a hard enveloping layer, and wear advance being remarkably promoted owing to this, and resulting in a use 
life comparatively for a short time. 
[0004] 

[Means for Solving the Problem] Then, this invention person etc. pays his attention to a mealing tool from the above viewpoints. 
As a result of inquiring to aim at improvement in adhesion to the cemented carbide base front face of the hard enveloping layer in 
a chip, (a) cemented carbide base is weight % (% shows weight % hereafter), the cutting edge which constitutes this - as a 
binder-phase formation component - Co:5-20% - the same ~ as a binder-phase formation component - Cr - and/or, V:0.1 to 
2% As a dispersed phase formation component, the carbide of Ti, Ta, Nb, and Zr, a nitride, And a charcoal nitride (it TiC(s), 
TiN(s), TiCN(s) and TaC(s) hereafter, respectively) TaN, TaCN, NbC and NbN, NbCN, ZrC and ZrN, and ZrCN show. And 1 of 
two or more sorts of these solid solutions [hereafter, these are named genetically and C-N (Ti, Ta, Nb, Zr) shows], or : [ two or 
more sorts of ] 0. 1 - 5%, ****** } and have the composition which the remainder similarly becomes from the tungsten carbide 
(WC shows hereafter) and unescapable impurity as a dispersed phase formation component, and have the detailed grain 
organization whose above WC is mean-p article-diameter: 0.1 -LSmicrometer. 

(b) If heating-at-high-temperature processing is carried out on condition that maintenance for 5 - 15 minutes at the temperature of 
900-1000 degrees C by setting the aforementioned ambient-pressure force to 50 - 550torr among the hydrogen atmosphere of 
combination [ the cemented carbide base of the above (a) ] of carbon dioxide gas or a titanium tetrachloride, the surface layer 
covered the predetermined depth from the maximum front face, and the compound carbide (Com Wn C shows hereafter) of Co 
and W carried out [ the surface layer ] reaction generation should be formed in the surface section. 

(c) On the front face of the cemented carbide base which has the heating-at-high-temperature formation surface layer from which 
the reaction generation Com Wn C of the above (b) is distributed over the surface section All use MT-CVD. The carbide layer of 
Ti, a nitride layer, a charcoal nitride layer, a carbonic acid ghost layer, a nitric oxide layer, and a charcoal nitric oxide layer (the 
following - respectively ~ a TiC layer --) Ti compound layer which consisted of 1 of sorts [ that a TiN layer, a TiCN layer, a 
TiCO layer, a TiNO layer, and a TiCNO layer show ], and two sorts or more, If the hard enveloping layer which consists of an 
aluminum-oxide (aluminum 203 shows hereafter) layer furthermore formed in MT-CVD or HT-CVD if needed is formed by 
0.5-4.5-micrometer average thickness It comes to improve remarkably by the heating-at-high-temperature formation surface layer 
which the adhesion to the aforementioned cemented carbide base front face of the aforementioned Ti compound layer formed in 
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the aforementioned cemented carbide base surface section, therefore, the product made from surface coating cemented carbide of 
this result — a cutting edge -- even if it uses for high speed cutting the mealing tool which attached the chip — the above ~ a 
cutting edge — since there is no generating of ablation in the hard enveloping layer of a chip, come to demonstrate the abrasion 
resistance which continued and was excellent in the long period of time 
The research result shown in (a) - (c) above was shown. 

[0005] In the notching section which this invention was made based on the above-mentioned research result, and was formed in 
the point side of steel or the rotation shank main part made from cemented carbide In the mealing tool of form with which it 
equipped free [ attachment and detachment of a chip ] the product made from surface coating cemented carbide which comes to 
form a hard enveloping layer in the front face of a cemented carbide base -- a cutting edge - the above-mentioned product made 
from surface coating cemented carbide - a cutting edge — the cemented carbide base in a chip — as a binder-phase formation 
component — Co: — 5 to 20% Similarly as a binder-phase formation component, Cr and/or V:0. 1 - 2%, As a dispersed phase 
formation component (Ti, Ta, Nb, Zr), one sort in C-N, or : [ two or more sorts of ] 0. 1 - 5%, ****** and it has the composition 
which the remainder becomes from WC and the unescapable impurity as a dispersed phase formation component. Above WC — 
mean-particle-diameter:, while constituting from a cemented carbide base which has the detailed grain organization which is 
0.1-1.5 micrometers, and has the heating- at-high-temperature formation surface layer from which a depth of 0. 1 -2 micrometers is 
covered [ front face / maximum ], and the reaction generation Com WnC is further distributed over the surface section The TiC 
layer which all formed the above-mentioned hard enveloping layer using MT-CVD, Ti compound layer which consists of one sort 
in a TiN layer, a TiCN layer, a TiCO layer, a TiNO layer, and a TiCNO layer, or two sorts or more, Or aluminum 203 formed in 
the aforementioned Ti compound layer, MT-CVD, or HT-C VD It has the feature in the wear-resistant outstanding mealing tool 
which consisted of layers and set the average thickness to 0.5-4.5 micrometers. 

[0006] the cutting edge which next constitutes this in the mealing tool of this invention ~ the reason which limited composition of 
the cemented carbide base in a chip, the mean particle diameter of WC grain, the distribution depth of Com Wn C, and the 
average thickness of a hard enveloping layer as above-mentioned is explained 

(a) Although a Co content Co component has the operation which a degree of sintering is raised, and it has [ operation ] and raises 
the toughness of a cemented carbide base If the improvement effect in toughness of a request of the content at less than 5% is not 
acquired but the content exceeds 20% on the other hand The abrasion resistance of the cemented carbide base itself not only 
comes to fall, but it determined the content as 8 - 12% desirably 5 to 20% from the bird clapper that deformation tends to take 
place with the generating heat at the time of high speed cutting. 

[0007] (b) V contents, if the component of these is based on Cr and the result observed with the optical microscope Dissolve in 
Co as a binder-phase formation component, and strengthen this, and also it contributes to detailed-ization of WC grain. The 
formation of the reaction generation Com Wn C furthermore distributed in the aforementioned heating-at-high-temperature 
formation surface layer is promoted. Although it has the operation which has and raises the adhesion of the hard enveloping layer 
by the aforementioned reaction generation Com Wn C, if the effect of a request [ at less than 0. 1% ] of the content to the 
aforementioned operation is not acquired but the content exceeds 2% on the other hand since the aforementioned operation was 
saturated and one more step of improvement effect did not show up, the content was desirably determined as 0.4 - 0.8% 0. 1 to 2% 
In addition, Cr and V as the above-mentioned binder-phase formation component Manufacture of the above-mentioned cemented 
carbide base is faced, as raw material powder The carbide of Cr and V, Below nitride, charcoal nitride, and oxide [, respectively 
Cr 3C2, CrN, Cr 203, VC, VN, and V2 05 It is desirable to use in the form which shows, and names these genetically and is 
shown by C-N-0 (Cr, V), and to carry out dissolution content of this into Co as a binder-phase formation component at the time 
of sintering. 

[0008] (c) (Ti, Ta, Nb, Zr) - an C-N content - when the wear-resistant improvement effect of a request [ such ****** which a 
dispersed phase is formed / ****** / and raises the abrasion resistance of a cemented carbide base ] of the content at less than 
0. 1% was not acquired but the content exceeded 5% on the other hand, since toughness came to have fallen, the content was 
desirably determined to the component of these as 1 - 2.5% 0. 1 to 5% 

[0009] It is what strengthens a cemented carbide base by detailed-ization of the mean-particle-diameter WC grain of WC. (d) 
This detailed organization If it is obtained by setting to 1.5 micrometers or less dissolution into the binder phase of Cr and/or V 
component, and particle size of WC powder used as raw material powder as above-mentioned and the mean particle diameter 
exceeds [ therefore ] 1 .5 micrometers The desired improvement effect in on the strength was not acquired, but since a 
wear-resistant rapid fall was not avoided when the mean particle diameter was set to less than 0. 1 micrometers on the other hand, 
0.1-1.5 micrometers of the mean particle diameter were desirably determined as 0.6- 1 .0 micrometers. 

[0010] The distribution depth in the distribution depth of Com WnC (e) In less than 0. 1 micrometers If the adhesion which had 
too few distribution rates for which it accounts in a heating-at-high-temperature formation surface layer, and was excellent in the 
request to the hard enveloping layer cannot be secured but the distribution depth exceeds 2 micrometers on the other hand the 
distribution rate of ComWn C in the cemented carbide base maximum surface section - increasing - passing - this ~ a cause - 
a cutting edge ~ 0. 1 -2 micrometers of the distribution depth were desirably determined to the chip as 0.5- 1 .5 micrometers from 
the bird clapper that it is easy to generate a chipping (minute chip) 

[001 1] (f) average **** of a hard enveloping layer the abrasion resistance which the average thickness excelled [ micrometers 
/ less than 0.5 ] in the request ~ a cutting edge - if it cannot secure a chip but the average thickness exceeds 4.5 micrometers on 
the other hand - a cutting edge - 0.5-4.5 micrometers of the average thickness were desirably determined to the chip as 1 .0-2.0 
micrometers from the bird clapper that it is easy to generate a chip and a chipping 
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[0012] 

[Embodiments of the Invention] An example explains the mealing tool of this invention concretely. First, WC powder which has a 
predetermined mean particle diameter within the limits of 0. 1-1.5 micrometers as raw material powder, Various kinds of C-N (Ti, 
Ta, Nb, Zr) powder and (Cr, V) C-N-0 powder with which all have a 0.5 -micrometer mean particle diameter, Prepare 
0.5-micrometer Co powder and these raw material powder is blended with the blending ratio of coal shown in Table 1 . further - 
said ~ 1 ton/cm2 after carrying out wet blending for 72 hours and drying with a ball mill Press forming is carried out to a green 
compact by the pressure. Carry out vacuum sintering of this green compact to the predetermined temperature in the vacuum of 
lxl0-3torr, and within the limits of 1 350-1 500 degrees C on condition that maintenance for 1 hour, and it has the same 
component composition substantially with the above-mentioned combination composition, and the cutting edge which consisted 
of WC(s) of the mean particle diameter similarly shown in Table 1 — cemented carbide base material a-s which constitutes a chip 
was formed 

[0013] Cemented carbide base A-S was manufactured by forming the heating-at-high-temperature formation surface layer from 
which the depth similarly shown in Table 2 on the conditions shown in Table 2 is covered, and Com Wn C is distributed over 
each surface section of these cemented carbide base material a-s next. 

[00 14] then, the object for this inventions which had a length:28.9mmx width-of-face: 1 1 .2mmx thickness: 5rnm size and the 
configuration shown in drawing 1 (b) with a plan and drawing of longitudinal section by forming in each front face of these 
cemented carbide base A-S the hard enveloping layer of the composition shown in Table 4 on the conditions shown in Table 3, 
and average thickness — a cutting edge — chip A-S was formed 

[0015] further - the object for these this inventions — a cutting edge - each of chip A-S - the steel of JIS-SCN440 (hardness : 
HR C40) — Or have WC-6% Co of composition, and it consists of cemented carbide whose mean particle diameter of WC is 1 .5 
micrometers, any — overall-length: — 200mmx front half section length: ~ 120mmx back half section length: ~ 80mmx front half 
****:— 30mmx back half ****: - in the notching section formed in the point side of a rotation shank main part with the 
configuration shown in the size of 32mm, and drawing 1 (a) with a plan this invention mealing tools 1-19 were manufactured, 
respectively by carrying out a screw stop in the combination shown in Table 6. 

[0016] moreover, the object for comparison formed using cemented carbide base material a-s which does not have formation of 
this for the comparative purpose instead of cemented carbide base A-S which has a heating-at-high-temperature formation surface 
layer as shown in Table 5 — a cutting edge — except using chip a-s, it is the same conditions and the comparison mealing tools 
1-19 shown in Table 6 were manufactured, respectively 

[0017] subsequently, about this invention mealing tools 1-19 and the comparison mealing tools 1-19 which were obtained as a 
result **-ed material : The angle: 1 0 degree inclination material which consists of SKD6 1 (hardness : HR C53), cutting-speed: - 
slitting:0.2mm of 1000 rn/min, delivery:0.4mm /, and edge per one edge, and shaft orientations, slitting: 0.3 5mm of the direction 
of a path, and the conditions of cutting-time: 1 -hour ** -- dry type high-speed contour-line milling of alloy steel - carrying out ~ a 
cutting edge ~ the width of flank wear land in a chip was measured These measurement results were shown in Table 6. 
[0018] 
[Table 1] 
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[0024] 

[Effect of the Invention] From the result shown in Table 6, this invention mealing tools 1 - 1 9 It sets in the comparison mealing 
tools 1 - 1 9 to demonstrating the abrasion resistance which does not have generating of exfoliation in the hard enveloping layer of a 
chip, and was excellent with this, the cutting edge from which all constitute this -- any - the cutting middle -- it is -- a cutting 
edge - it is clear for exfoliation to occur in the hard enveloping layer of a chip, and for wear advance to promote remarkably by 
this exfoliation, and to result in a use life comparatively for a short time as mentioned above, the cutting edge from which the 
mealing tool of this invention constitutes this -- since the adhesion of the hard enveloping layer to the cemented carbide base front 
face of a chip is what improved remarkably by Com Wn C distributed in the heating-at-high-temperature formation surface layer 
formed in the base surface section, even if it uses this for high speed cutting not to mention the usual cutting conditions -- a cutting 
edge -- there is no generating of exfoliation in the hard enveloping layer of a chip, it continues and the outstanding abrasion 
resistance is demonstrated at a long period of time 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** snows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] the cutting edge which constitutes the plan (a) of a mealing tool, and this - it is the plan and drawing of longitudinal 
section (b) of a chip 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the mealing tool of form with which it equipped free [ attachment and detachment of a chip ] the product made from 
surface coating cemented carbide which comes to form a hard enveloping layer in the front face of a cemented carbide base at the 
notching section formed in the point side of steel or the rotation shank main part made from cemented carbide — a cutting edge — 
the above-mentioned product made from surface coating cemented carbide -- a cutting edge ~ the cemented carbide base in a 
chip — as a binder-phase formation component - Co: - five to 20% of the weight Similarly as a binder-phase formation 
component, Cr and/or V:0. 1 - 2 % of the weight, As a dispersed phase formation component, the carbide of Ti, Ta, Nb, and Zr, a 
nitride, And 1 of charcoal nitrides and two or more sorts of these solid solutions, or : [ two or more sorts of ] 0. 1 - 5 % of the 
weight, ****** and it has the composition which the remainder becomes from the tungsten carbide and unescapable impurity as a 
dispersed phase formation component. It has the detailed grain organization which is 0. 1 - 1 .5 micrometers, the aforementioned 
tungsten carbide - mean-p article-diameter: - While constituting from a cemented carbide base which has the 
heating-at-high-temperature formation surface layer from which a depth of 0. 1 -2 micrometers is covered [ front face / maximum ], 
and the reaction generation compound carbide of Co and W is furthermore distributed over the surface section The carbide layer 
of Ti which formed each above-mentioned hard enveloping layer in the moderate temperature chemistry gaseous-phase vacuum 
deposition, The wear-resistant outstanding mealing tool characterized by having constituted from a Ti compound layer which 
consists of one sort in a nitride layer, a charcoal nitride layer, a carbonic acid ghost layer, a nitric oxide layer, and a charcoal nitric 
oxide layer, or two sorts or more, and setting the average thickness to 0.5-4.5 micrometers. 

[Claim 2] In the mealing tool of form with which it equipped free [ attachment and detachment of a chip ] the product made from 
surface coating cemented carbide which comes to form a hard enveloping layer in the front face of a cemented carbide base at the 
notching section formed in the point side of steel or the rotation shank main part made from cemented carbide - a cutting edge - 
the above-mentioned product made from surface coating cemented carbide - a cutting edge - the cemented carbide base in a 
chip - as a binder-phase formation component Co: - five to 20% of the weight Similarly as a binder-phase formation 
component, Cr and/or V:0. 1 - 2 % of the weight, As a dispersed phase formation component, the carbide of Ti, Ta, Nb, and Zr, a 
nitride, And 1 of charcoal nitrides and two or more sorts of these solid solutions, or : [ two or more sorts of ] 0. 1 - 5 % of the 
weight, ****** and it has the composition which the remainder becomes from the tungsten carbide and unescapable impurity as a 
dispersed phase formation component. It has the detailed grain organization which is 0.1-1.5 micrometers, the aforementioned 
tungsten carbide - mean-particle-diameter: - While constituting from a cemented carbide base which has the 
heating-at-high-temperature formation surface layer from which a depth of 0. 1-2 micrometers is covered [ front face / maximum ], 
and the reaction generation compound carbide of Co and W is rurthermore distributed over the surface section Ti compound layer 
which consists of one sort in the carbide layer of Ti which formed each above-mentioned hard enveloping layer in the moderate 
temperature chemistry gaseous-phase vacuum deposition, a nitride layer, a charcoal nitride layer, a carbonic acid ghost layer, a 
nitric oxide layer, and a charcoal nitric oxide layer, or two sorts or more, The wear-resistant outstanding mealing tool 
characterized by having constituted from an aluminum-oxide layer formed in the moderate temperature chemistry gaseous-phase 
vacuum deposition or the high-temperature-chemistry gaseous-phase vacuum deposition, and setting the average thickness to 
0.5-4.5 micrometers . 
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